Studies on temperature adaptation in Tetrahymena. Positional distribution of fatty acids and species analysis of phosphatidylethanolamine from Tetrahymena pyriformis grown at different temperatures.
Phosphatidylethanolamine of 15 degrees C-grown Tetrahymena pyriformis (NT-I) cells contains more polyunsaturated fatty acids than 39.5 degrees C-grown cells. This increase in unsaturation is due to an increase in linoleic (C18 : 2) and linolenic (C18 : 3) acids, and a decrease in myristic (C14 : 0), palmitic (C16 : 0), palmitoleic (C16 : 1) and heptadecanoic (C17 : 0) acids. Compared with 39.5 degrees C-grown cells, the proportion of palmitic acid (C16 : 0) decreased in the 1-position as does at the 2-position in 15 degrees C-grown cells. On the contrary, there is a significant increase in linoleic (C18 : 2 delta 9, 12) and gamma-linolenic (gamma-C18 : 3) acids in the 1- and 2-positions, respectively. Phosphatidylethanolamine has been subfractionated into seven different diglyceride species. In 15 degrees C cells, the amounts of fractions 2 (1-linolenoyl-2-linoleoyl) and 3 (1-linolenoyl-2-palmitoleoyl, 1-linolenoyl-2-oleoyl) increased while there was a great decrease in subfraction 7 (1-myristoyl-2-palmitoleoyl, 1-palmitoyl-2-palmitoleoyl). Since subfractions 1 and 2 contain over 70% linoleic (C18 : 2) and linolenic (C18 : 3) acids, these fractions might be composed mainly of 1-linolenoyl-2-linolenoyl and 1-linolenoyl-2-linoleoyl molecular species at 15 degrees C. These data support evidence that phosphatidylethanolamine would play a principal role as an acceptor of acyl chains for temperature acclimation.